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What is claimed is: 

1. An apparatus for virtually simultaneously transmitting data from a plurality 
of remote units to a central unit via a shared media using ATM cells and a virtual link 
across said shared media for each remote unit, comprising: 

in each remote unit, a Segmentation And Reassembly circuit for receiving 
upstream data and generating therefrom a plurality of 48 byte ATM cell payload 
sections from said upstream data and adding header bytes identifying a virtual 
link ID assigned to the remote unit; 

in each remote unit, a formatter circuit for receiving ATM cells from said 
Segmentation and Reassembly circuit and encoding them with start bits by which 
said central unit can locate the beginning and end of each ATM cell, and making the 
bytes of each ATM cell available for transmission to said central unit along with 
information for each byte as to which remote unit the byte originated and upon 
which virtual link each byte is to be transmitted; 

in each remote unit, a multiplexing transmitter for obtaining bytes for 
transmission from said formatter and transmitting said bytes over said shared 
media to said central unit using multiplexing so as to establish a virtual link 
across said shared media between the remote unit and said central unit that is not 
shared by any other remote unit regardless of whether any other remote unit is 
virtually simultaneously transmitting data to said central unit, said transmission 
being such that all bytes from a particular remote unit are transmitted only on 
said virtual link associated with that remote unit. 

2. The apparatus of claim 1 wherein said multiplexing transmitter is a 
synchronous code division multiplexing transmitter. 

3. The apparatus of claim 1 wherein said multiplexing transmitter is a time 
division multiple access transmitter. 

4. The apparatus of claim 1 wherein said multiplexing transmitter is a 
frequency division multiple access transmitter. 

5. The apparatus of claim 1 wherein said multiplexing transmitter is a 
multitone transmitter which performs an inverse Fourier transform on one or more 
frequency components assigned to said virtual link assigned to said remote unit, and 
wherein said multiplexing transmitter includes circuitry to control the amplitude of 
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5 said one or more frequency components assigned to said remote unit's virtual link in 

6 accordance by the content of said upstream data originating from said remote unit, said 

7 inverse Fourier transform resulting in a composite signal which is summed with the 

8 composite signals from the multitone transmitters in all said other remote units for 

9 transmission over said shared media. 



1 6. A process for virtually simultaneously transmitting data from a plurality of 

2 remote units to a central unit via a shared media using ATM cells and a virtual link 

3 across said shared media for each remote unit, comprising: 

4 in each remote unit, receiving upstream data and generating therefrom a 

5 plurality of 48 byte ATM cell payload sections from said upstream data and adding 

6 header bytes identifying a virtual link ID assigned to the remote unit; 

7 in each remote unit, receiving said ATM cells and encoding them with start 

8 bits by which said central unit can locate the beginning and end of each ATM cell, 

9 and making the bytes of each ATM cell available for transmission to said central 
1 0 unit along with information for each byte as to which remote unit the byte 

1 1 originated and upon which virtual link each byte is to be transmitted; 

12 in each remote unit, obtaining bytes from each ATM cell for transmission 

1 3 and transmitting said bytes over said shared media to said central unit using 

1 4 multiplexing so as to establish a virtual link across said shared media between 

1 5 the remote unit and said central unit that is not shared by any other remote unit 

1 6 regardless of whether any other remote unit is virtually simultaneously 

1 7 transmitting data to said central unit, said transmission being such that all bytes 

1 8 from a particular remote unit are transmitted only on said virtual link associated 

1 9 with that remote unit. 



1 7. The process of claim 6 wherein said transmission is by time division multiple 

2 access processing. 

1 8. The process of claim 6 wherein said transmission is by frequency division 

2 multiple access processing. 

1 9. The process of claim 6 wherein said transmission is by code division multiple 

2 access processing. 



1 



10. The process of claim 6 wherein said transmission is by multitone processing 
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2 using an inverse Fourier transform wherein each frequency component is modulated 

3 with the data of one virtual link. 

1 1 1 . A process for transmitting ATM protocol format cells over a CATV network 

2 providing point-to-multipoint coupling between a head end modem and a plurality of 

3 customer premises equipment (hereafter RU) modems for communicating with one or 

4 more peripheral devices coupled to each RU modem, comprising: 

5 receiving data bytes from one or more data sources directed to a plurality 

6 of destination software processes in execution on a plurality of computing devices 

7 coupled to a plurality of destination RU modems; 

8 converting said data so received into a plurality of ATM cells, each having 

9 payload data and a standard ATM cell header which includes a destination address 
kgi 1 0 identifying the destination software process to which the payload data is to be 
\^ 1 1 delivered, and each having a virtual link header which includes virtual link 

J;; 12 address data identifying the particular destination RU modem to which said ATM 

M- 

1 3 cell is to be delivered; 

W* 1 4 encoding the data in said ATM cells so that said destination RU modem can 

L : 15 locate the beginning and end of each ATM cell directed to it by examining the data 

1 6 of the ATM cell itself; 

17 encoding the data of each ATM cell with one or more synchronous code 

Q 1 8 division multiplexing spreading code(s) (hereafter SCDMA code(s)) which are 

19 assigned to only the virtual link assigned to the destination RU modem of the 

2 0 particular ATM cell being so encoded, each of the SCDMA codes assigned to a 

2 1 particular virtual link being mathematically orthogonal to all the other SCDMA 

2 2 codes, all said SCDMA codes defining an SCDMA code matrix, so as to generate 

2 3 SCDMA encoded data for every ATM cell; 

2 4 controlling modulation of one or more radio frequency carriers with said 

2 5 SCDMA encoded data to generate one or more RF signals carrying the data of all 

2 6 said ATM cells and transmitting said RF signals to all destination RU modems; 

2 7 receiving and demodulating said RF signals in each destination RU modem 

2 8 to recover said SCDMA encoded data; 

2 9 decoding said SCDMA encoded data using a decoding matrix which is the 

3 0 transpose of said SCDMA code matrix to recover all said ATM cell data in each 
3 1 destination RU modem; 

3 2 decoding said recovered ATM cell data in each destination RU modem to 

3 3 locate the ATM cell boundaries in each said destination RU modem; 
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in each destination RU modem, comparing the virtual link address data in 
the virtual link header of each said ATM cell to the virtual link number assigned 
to that particular destination RU modem, and, in each destination RU modem, 
discarding any ATM cell not addressed to that particular RU modem; 

in each destination RU modem, examining the destination address data in 
each ATM cell not discarded which identifies the particular destination software 
process to which the ATM cell is directed, disassembling the ATM cell and 
transmitting the payload data of the ATM cell to the destination software process 
to which the payload data is addressed. 

12. A process for transmitting ATM protocol format cells over a CATV network 
providing point-to-multipoint coupling between a head end modem and a plurality of 
customer premises equipment (hereafter RU) modems for communication between one 
or more peripheral devices coupled to each RU modem and said head end modem, 
comprising: 

receiving at each of a plurality of RU modems data bytes from one or more 
data sources coupled to said RU modems, each data byte directed to one of a 
plurality of destination software processes in execution on a plurality of 
computing devices coupled to said head end modem; 

at each said RU modem, converting said data so received into a plurality of 
ATM cells, each having payload data and a standard ATM cell header which includes 
a destination address identifying the destination software process to which the 
payload data is to be delivered; 

at each RU modem, encoding the data in each of said ATM cells so that said 
head end modem can locate the beginning and end of each ATM cell by examining 
the data of the ATM cell itself; 

at each RU modem, encoding the data of each ATM cell generated at said RU 
modem with one or more synchronous code division multiplexing spreading 
code(s)(hereafter SCDMA code(s)) which are assigned to only the virtual link 
assigned to that RU modem, each of the SCDMA codes assigned to a particular 
virtual link being mathematically orthogonal to all the other SCDMA codes used 
by other RU modems to encode the data of ATM cells generated at said other RU 
modems, all said SCDMA codes used at all said RU modems defining an SCDMA code 
matrix, said encoding at each RU modem generating SCDMA encoded data at each 
RU modem for every ATM cell generated at said RU modem; 

at each RU modem, controlling modulation of one or more radio frequency 
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2 7 carriers with said SCDMA encoded data generated at that RU modem to generate 

2 8 one or more RF signals carrying the data of all said ATM cells generated at said RU 

2 9 modem, and combining all said RF signals generated at all RU modems for 

3 0 transmission on said CATV network to said head end modem; 

3 1 receiving and demodulating said combined RF signals at said head end 

3 2 modem to recover said SCDMA encoded data generated at all said RU modems; 
3 3 decoding said SCDMA encoded data at said head end modem using a decoding 

3 4 matrix which is the transpose of said SCDMA code matrix so as to recover all said 

3 5 ATM cell data; 

3 6 at said head end modem, decoding said recovered ATM cell data to locate the 

3 7 ATM cell boundaries of each ATM cell; 

^38 at said head end modem, examining the destination address data in each 

rsz: ■ 

*£\ 3 9 ATM cell which identifies the particular destination software process coupled to 

| 4 0 said head end modem to which the ATM cell is directed, and disassembling each 

s g; 4 1 ATM cell and transmitting the payload data of the ATM cell to the particular 

y : 

4 2 destination software process to which the payload data is addressed. 

OS; 

jL 1 13. A process for transmitting ATM protocol format cells over a CATV network 

t£[ 2 providing point-to-multipoint coupling between a head end modem and a plurality of 

^ : 3 customer premises equipment (hereafter CPE) modems for communicating with one or 

O 4 more peripheral devices coupled to each RU modem, comprising: 

u 

5 receiving a first plurality of data bytes from a first data source coupled to 

6 said head end modem in the form of 8-bit bytes which are directed to a particular 

7 peripheral device coupled to a first RU modem or are directed to a particular 

8 software process in execution on a computer coupled to said first RU modem 

9 (hereafter referred to as the first destination device or process), said data 

1 0 containing destination address information identifying the address of the first 

1 1 destination device or process; 

1 2 receiving a second plurality of data bytes from a second data source, which 

1 3 may or may not be the same as said first data source, and which is coupled to said 

1 4 head end modem in the form of 8-bit bytes which are directed to a particular 

15 peripheral device coupled to a second RU modem, which may or may not be the 

1 6 same RU modem as said first RU modem, or are directed to a particular software 

1 7 process in execution on a computer coupled to said second RU modem (hereafter 

1 8 referred to as the second destination device or process), said data containing 

1 9 destination address information identifying the address of the second destination 
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device or process; 

composing a first downstream ATM format cell from said first plurality of 
data bytes received from said first data source, said first downstream ATM cell 
having a predetermined number of 8-bit payload data bytes and a predetermined 
number of 8-bit header bytes which includes destination address information 
composed from said destination address information in said first plurality of data 
bytes received from said first data source and identifying the address of said first 
destination device or process; 

composing a second downstream ATM format cell from said second 
plurality of data bytes received from said second data source, said second 
downstream ATM cell having a predetermined number of 8-bit payload data bytes 
and a predetermined number of 8-bit header bytes which includes destination 
address information composed from said destination address information in said 
second plurality of data bytes received from said second data source and 
identifying the address of second destination device or process; 

appending to said first downstream ATM cell a virtual link header 
containing one or more 8-bit bytes of virtual link address data identifying one or 
more logical channels comprising a virtual link between said head end modem and 
first RU modem to which the data of said first downstream ATM cell is directed 
(hereafter referred to as the first destination CPE); 

appending to said second downstream ATM cell a virtual link header 
containing one or more 8-bit bytes of virtual link address data identifying one or 
more logical channels comprising a virtual link between said head end modem and 
second RU modem to which the data of said second downstream ATM cell is directed 
(hereafter referred to as the second destination CPE); 

adding a 9th bit to each 8-bit byte in each of said first and second 
downstream ATM cells, and encoding a predetermined number of said 9th bits 
starting with the 9th bit of the first byte of said virtual link header byte or bytes 
of each of said first and second downstream ATM cells with a predetermined, 
unique start code to indicate where each of said first and second downstream ATM 
cells starts such that ATM cell boundaries can be determined at said first and 
second destination RU modems; 

assigning one or more numbered timeslots defining a first set of timeslots 
occurring during a first frame of timeslots on a first time division multiple 
access bus (hereafter first TDMA bus), said first TDMA bus for transmitting a 
plurality of frames of data within said head end modem, each frame comprised of a 
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9 1 



plurality of numbered timeslots each of which may contain data and including 
timeslots having numbers which correspond to said first and second set of 
timeslots, said first set of timeslots assigned to the one or more virtual links 
assigned to said first destination RU modem; 

assigning one or more timeslots defining a second set of numbered 
timeslots of said first frame on said first TDMA bus, said second set of numbered 
timeslots assigned to the one or more virtual links assigned to said second 
destination RU modem and which may or may not be interleaved with the 
numbered timeslots comprising said first set of timeslots; 

placing one or more of said 9-bit bytes defining said first downstream 
ATM cell in said one or more numbered timeslots of said first set of timeslots 
during said first frame, and continuing during second and subsequent frames to 
put sequential 9-bit bytes from said first downstream ATM cell in sets of 
numbered timeslots which correspond in timeslot numbers to said first set of 
timeslots until all 9-bit bytes of said first downstream ATM cell have been 
transmitted on said time division multiple access bus; 

placing one or more of said 9-bit bytes defining said second downstream 
ATM cell in said one or more numbered timeslots of said second set of timeslots 
during said first frame, and continuing during second and subsequent frames to 
put sequential 9-bit bytes from said second downstream ATM cell in sets of 
numbered timeslots which correspond in timeslot numbers to said second set of 
timeslots until all 9-bit bytes of said second downstream ATM cell have been 
transmitted on said time division multiple access bus; 

receiving the data in said first set of timeslots and encoding said 9-bit 
bytes in said first set of timeslots with one or more synchronous code division 
multiplexing spreading codes (hereafter SCDMA codes) defining a first set SCDMA 
codes which are assigned to the logical channel corresponding to said first 
destination RU to generate first SCDMA encoded data; 

receiving the data in said second set of timeslots and encoding said 9-bit 
bytes in said second set of timeslots with one or more synchronous code division 
multiplexing spreading codes defining a second set SCDMA codes which orthogonal 
to said first set of SCDMA codes and which are assigned to the logical channel 
corresponding to said second destination RU to generate second SCDMA encoded 
data where said first and second SCDMA encoded data may or may not be 
interleaved, and wherein said first and second sets of SCDMA codes define at least 
part of a first code matrix; 
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using said first and second SCDMA encoded data to modulate one or more 
radio frequency carriers having center frequencies in a band of frequencies 
assigned to downstream traffic from the head end to the CPEs and combining the 
modulated radio frequency carrier signals so as to generate one or more 
downstream radio frequency signals; 

transmitting said one or more downstream radio frequency signals to all 
said RU modems over said CATV system; 

receiving and demodulating said one or more downstream radio frequency 
signals at each RU modem to recover said first and second SCDMA encoded data; 

decoding said first and second SCDMA encoded data at said first destination 
RU modem using a second code matrix, said second code matrix being the 
transpose of said first code matrix so as to recover the data which was 
transmitted on said first TDMA bus during said first and second sets of timeslots 
and continuing this process during second and subsequent frames until all 9-bit 
bytes of said first and second ATM cells are recovered; 

decoding said first and second SCDMA encoded data at said second 
destination RU modem using a second code matrix, said second code matrix being 
the transpose of said first code matrix so as to recover the data which was 
transmitted on said first TDMA bus during said first and second sets of timeslots 
and continuing this process during second and subsequent frames until all 9-bit 
bytes of said first and second ATM cells are recovered; 

transmitting said 9-bit bytes of said first and second ATM cells in 
individual timeslots on a second TDMA bus located in said first destination RU 
modem to a cell timing recovery circuit in said first destination RU modem; 

transmitting said 9-bit bytes of said first and second ATM cells in 
individual timeslots on a third TDMA bus located in said second destination RU 
modem to a cell timing recovery circuit in said second destination RU modem; 

decoding said 9th bits of the 9-bit bytes of said first and second ATM cells 
in said first destination RU modem to recover the cell boundaries of said first and 
second ATM cells; 

decoding said 9th bits of the 9-bit bytes of said first and second ATM cells 
in said second destination RU modem to recover the cell boundaries of said first 
and second ATM cells; 

comparing in said first destination RU modem the virtual link address data 
in said virtual link headers of said first and second ATM cells to the virtual link 
number assigned to said first destination CPE, and discarding said second ATM cell 
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because of a mismatch of its virtual link address data to the virtual link number 
assigned to said first destination RU and stripping off said virtual link header of 
said first ATM cell; 

comparing in said second destination RU modem the virtual link address 
data in said virtual link headers of said first and second ATM cells to the virtual 
link number assigned to said second destination CPE, and discarding said first 
ATM cell because of a mismatch of its virtual link address data to the virtual link 
number assigned to said first destination RU and stripping off said virtual link 
header of said second ATM cell; 

transmitting said first ATM cell minus its virtual link header but still 
having a standard ATM cell header in Utopia format to a segmentation and 
reassembly circuit in said first destination CPE; 

transmitting said second ATM cell minus its virtual link header but still 
having a standard ATM cell header in Utopia format to a segmentation and 
reassembly circuit in said second destination CPE; 

in said first destination RU modem, comparing said destination address 
data in said standard ATM cell header of said first ATM cell to the destination 
addresses of the peripheral devices coupled to said first destination RU modem and 
any software processes in execution on computers coupled to said first destination 
RU modem so as to locate the destination device or process of said first ATM cell; 

disassembling said first ATM cell and transmitting the payload data 
thereof to said destination device or process of said first ATM cell coupled to said 
first destination RU modem; 

in said second destination RU modem, comparing said destination address 
data in said standard ATM cell header of said second ATM cell to the destination 
addresses of the peripheral devices coupled to said second destination RU modem 
and any software processes in execution on computers coupled to said second 
destination RU modem so as to locate the destination device or process of said 
second ATM cell; 

disassembling said second ATM cell and transmitting the payload data 
thereof to said destination device or process of said second ATM cell coupled to 
said second destination RU modem. 

14. A process of transmitting data addressed to different one of a 
plurality of remote nodes from a first node, said first node coupled to said remote 
nodes by a shared media, comprising: 
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4 receiving data at said first node addressed to various ones of said remote 

5 nodes; 

6 assembling the data addressed to each said remote node into a packet having 

7 a data structure of any desired communication protocol, said packet including 

8 header data identifying the particular remote node to which said packet is 

9 addressed and encoding each packet with data from which the start and end of each 
1 0 packet can be determined; 

1 1 transmitting each packet to the remote node to which it is addressed via a 

1 2 virtual link established over said shared media using code division multiple 

1 3 access spreading codes to spread the spectrum of each packet, each said virtual 

1 4 link established by assigning selected spreading codes thereto; 
15 at each remote node, demultiplexing and recovering each packet and 

1 6 discarding any packets not addressed to the remote node. 

1 15. A process for transmitting data received at a plurality of remote 

2 nodes to destinations coupled to said remote nodes through a central node and a 

3 shared transmission media, comprising: 

4 at each remote node, receiving data addressed to various destinations, and 

5 assembling data addressed to a particular destination into one or more packets 

6 each having a data structure established per a communication protocol, each data 

7 packet having header information identifying the particular destination to which 

8 the packet is addressed, each packet also being encoded with data from which the 

9 start and end of each packet may be located; 

1 0 transmitting each packet to its destination over a virtual link established 

1 1 over said shared transmission media using code division multiple access 

1 2 spreading codes to spread the spectrum of each packet, a selected one or more of 

1 3 said code division multiple access spreading codes being assigned to each virtual 

14 link; 

15 at said central node, demultiplexing and recovering each packet and 
1 6 transmitting each packet to the destination indicated in the header thereof. 

1 16. The process of claim 14 wherein said step of assembling the received data 

2 into a packet comprises the steps of assembling the data into industry standard ATM cells 

3 having header information which identifies the particular remote node to which the ATM 

4 cell is addressed. 
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17. The process of claim 15 wherein said step of assembling data addressed to 
each destination into one or more packets comprises the step of assembling data addressed 
to each destination into one or more industry standard ATM cells having header 
information which identifies the particular destination coupled to said central node to 
which said data is addressed. 

18. The process of claim 14 wherein said step of assembling data into packets 
and encoding the packets with data from which the start and end of each packet can be 
derived includes the steps of assembling the data into standard 55 byte ATM cells and 
adding a 9th bit to at least some of said bytes and encoding said 9th bits with a start code 
from which the starting and ending byte of each ATM cell can be determined. 

19. The process of claim 15 wherein said step of receiving data and assembling 
data into packets and encoding the packets with data from which the start and end of each 
packet can be located includes the steps of assembling the data into standard 55 byte ATM 
cells and adding a 9th bit to at least some of said bytes and encoding said 9th bits with a 
start code from which the starting and ending byte of each ATM cell can be determined. 

20. A method of processing and transmitting digital data from one of a plurality 
first circuits to a single second circuit over a shared media in a physically distributed 
system, comprising: 

in each first circuit: 

receiving local area network (hereafter LAN) packets and adding unique 
marker bits to the front of said LAN packet to mark the start thereof to generate 
modified packets; 

parsing each said modified packet into a plurality of ATM cell payloads 
having a plurality of first bit groups and adding a plurality of additional bits to 
each ATM cell payload to generate from each ATM cell payload a modified ATM cell 
payload, and encoding said additional bits with auxiliary data indicating where the 
start of each said modified ATM cell payload is and also at least indicating which 
ATM cell payload contains the last bytes of said LAN packet; 

parsing said modified ATM cell payloads into individual second bit groups 
which may or may not be the same size as said first bit groups, and transmitting 
each of said second bit groups to a multiplexing transmitter in said first circuit; 

receiving said second bit groups and transmitting said second bit groups to 
said second circuit over said shared media using multiplexing such that said 
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second bit groups are transmitted over said shared media on a virtual link 
assigned to said first circuit such that said shared media appears to said first 
circuit to be reserved for the sole use of said first circuit in transmitting to said 
second circuit even though other first circuits may be virtually simultaneously 
transmitting data to said second circuit on said shared media. 

21. The method of claim 20 wherein said step of transmitting said second bit 
groups to said second circuit over said shared media using multiplexing comprises using 
code division multiple access multiplexing wherein one or more orthogonal spreading 
codes is assigned to each virtual link for a first circuit and said second bit groups of each 
first circuit are transmitted by spreading the spectrum thereof using said one or more 
orthogonal spreading codes assigned to the virtual link dedicated to said first circuit, and 
further comprising: 

in said second circuit: 

recovering said second bit groups of digital data transmitted from each of a 
plurality of first circuits by, for each first circuit, despreading the spectrum of 
received signals using an inverse code matrix which is the inverse of a code 
matrix used in said first circuit to spread the spectrum of said second bit groups, 
said code matrix in said first circuit comprising said orthogonal spreading codes 
assigned to said virtual link dedicated to said first circuit and reassembling said 
first bit groups from said second bit groups if said second bit groups are smaller 
than said first bit groups; 

using said auxiliary data encoded into said additional bits added by said 
first circuit, locating the beginning of each said ATM cell payload and 
reassembling each ATM cell payload; and 

using said auxiliary data and said unique marker bits to locate the 
boundaries of said LAN packet, reassembling each LAN packet transmitted from a 
particular first circuit from said reassembled ATM cell payloads transmitted 
from said first circuit. 

22. The method of claim 21 wherein each said LAN packet has a LAN header and is 
encapsulated by CRC bits, pad bits and said unique marker bits and wherein said LAN 
packet encapsulates a wide area network format packet destined for a process or machine 
having an address in an address space of said wide area network, said wide area network 
packet including a wide area network header, and further comprising: 

transmitting each said LAN packet to a routing process after stripping off 



WO 97/34421 



PCT/US97/03984 



1 34 



8 



9 



7 



said LAN header, said CRC bits, said pad bits, and said unique marker bits; 

in said routing process, receiving said LAN packet and stripping off said 
LAN header and examining said wide area network header to determine the address 



1 0 



in said address space of said wide area network to which said wide area network 
packet is destined, and performing conventional routing process steps to transmit 
said wide area network packet to said address in said address space of said wide 
area network. 



1 1 
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23. A method for transmitting data upstream from a plurality of customer 



2 premises equipment cable data modems (hereafter RUs), each RU coupled to one or more 

3 sources of data, said RUs coupled to a head end cable data modem (hereafter CU) over a 

4 shared transmission media, said CU being coupled to a router and a wide area network, 

5 said upstream data transmission accomplished using an ATM protocol and any multiple 

6 access multiplexing process which allows multiple RUs to transmit virtually 

7 simultaneously to said central unit without substantial interference between the 

8 transmissions of different RUs such that each RU appears to have a virtual link between 

9 itself and said CU which is not shared with any other RU, comprising: 
1 0 

1 1 at each RU: 

1 2 receiving a plurality of LAN packets from said one or more sources; 

1 3 adding predetermined LAN packet identifier bits identifying the packet as 

14 an LAN packet to the front of each said LAN packet; 

1 5 adding a sufficient number of pad bits to each LAN packet prior to 

1 6 calculation of a predetermined number of CRC bits so as to make the total number 

17 of bits in said packet, counting said predetermined LAN packet identifier bits 

1 8 added to the front of each packet, the LAN packet itself, said CRC bits and said pad 

1 9 bits, equal to an integer number of cells, each ceil comprised of 48 8-bit bytes, 

2 0 and inserting said pad bits into each said LAN packet just preceding said CRC bits 
2 1 to turn each LAN packet into an AAL5 sequence packet; 

2 2 computing CRC bits on each LAN packet including said predetermined LAN 

2 3 packet identifier bits, said LAN packet and said pad bits, and appending said CRC 

2 4 bits to the end of each said LAN packet after said pad bits; 

2 5 segmenting each AAL5 sequence packet into one or more optimized 

2 6 upstream ATM cell payloads, each said payload comprising 48 8-bit bytes; 

2 7 adding a 9th bit to at least some of said 48 8-bit bytes in each ATM cell 

2 8 payload to generate a plurality of optimized upstream ATM cells, and encoding a 
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2 9 first predetermined plurality of 9th bits of each optimized upstream ATM celt 

3 0 with data which defines whether the cell is a normal cell, an idle cell for which 
3 1 the payload may be discarded or is the last cell in the AAL5 sequence packet, and 
3 2 encoding a second predetermined plurality of said 9th bits with a unique start 

3 3 code by which the start of each optimized upstream ATM cell can be determined, 

3 4 and receiving information identifying said virtual link assigned to this RU, said 

3 5 virtual link established using said multiplexing techniques which assign to the 

3 6 virtual link dedicated to said RU one or more spreading codes if code division 

3 7 multiplexing is being used, one or more frequencies if frequency division 

3 8 multiplexing is being used or one or more timeslots if time division multiplexing 

3 9 is being used to each, said one or more whatevers which are assigned to said 

4 0 virtual link being hereafter referred to as channels, said virtual link 

4 1 information indicating which channels to use for transmissions from this RU to 

4 2 saidCU; 

4 3 receiving said optimized upstream ATM cells, and parsing each optimized 

4 4 upstream ATM cell into smaller groups of sequential 9-bit bytes, one said 

4 5 smaller group per frame, the number of 9-bit bytes in each group being equal in 

4 6 number to the number of channels assigned to this RU's virtual link for the 

4 7 frame corresponding to said group; 

4 8 transmitting each said group of sequential 9-bit bytes to said CU using the 

4 9 virtual link channels assigned to the RU; 

5 0 and, at the CU: 

5 1 receiving the modulated carrier(s) and recovering the 9-bit bytes that 

5 2 were sent by said RU and sending each 9-bit byte to a formatting process along 

5 3 with information indicating from which RU each said 9-bit byte was transmitted, 

5 4 and using said recovered 9-bit bytes to reconstruct said optimized upstream ATM 

5 5 cells comprised of 48 9-bit bytes transmitted from said RU by determining from 

5 6 said second plurality of 9th bits with which of said collected 9-bit bytes the 48 

5 7 9-bit byte optimized upstream ATM cell starts and then, starting from that byte, 

5 8 concatenating 48 9-bit bytes from the collected 9-bit bytes in the same sequence 

5 9 in which they were sent by said RU and repeating this process for all 48 9-bit 

6 0 byte optimized upstream ATM cells sent by said RU; and 

6 1 using information identifying the virtual link in which each ATM ceil was 

6 2 transmitted to construct predetermined fields of a standard 5 byte ATM cell 

6 3 header, and using the virtual link information and the information encoded into 

6 4 said first plurality of 9th bits to reconstruct a standard 5 byte ATM ceil header 
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of 53 byte upstream ATM cells; 
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strippinq off said 9th bits of each said 53 bvte uostmam ATM r*>n tn 
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bit byte ATM cells to a SAR process; 
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in said router coupled to said CU: 
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reconstructinq AAL5 sequence packets bv locatina the naekpt hnnnHariAc 
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bv locatina the 53 8-bit bvte ATM cell which contains QaiH nroHotorminaH i am 
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the header thereof to be the last ATM cpII into whir^h caiH aai ^ cannnnm noA i/ A 4 
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was oarsed at said RU and reconstructing! said AAI ^pnnpnro nari^ot ncinn thoco 
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two ATM cells as the first and last arouos of bvtps in saiH AAI r cannonro nari^at 
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after striDDina off the 5 bvtes of header information in parh roll anH ncinn tha 
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seauence of all the 53 8-bit bvte ATM cells hptwppn thpsp firQt anH lact ooiic 
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minus the 5 bvte header information of middle cells fallinn hptwppn sairi first ann* 
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last cells, to comprise the middle portion of said packet; 


E; 


8 1 


using CRC bits in said AAL5 sequence packet to error check said packet 
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and if there are no errors strinninn off said nredetermin^ri I AN nari«*t 

t*i iw, ii u ivi v w.i v i iv viiviv, >Jli ip^n ly VII wulu LJl vv w Iv 1 II III ICU Ib^^I M Uuv(\v I 


Ui, 


83 


identifier bits, said CRC bits and said Dad bits to leave a narkpt with a 1 am haaHpr 

• ** w • ibiiivi fcv f w i ■ w iiv v^i i w wuiu p^uvi v 1 iv iv leu V v Q CA vl\v 1 W 1 LI 1 Cl |^.A \ 1 >| | | vClv>IC? 1 , 




8 4 
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routing process. 
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25 The method of claim 24 wherein said virtual link tnr parh Rl I iQ octahiichori 
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transmitter to the virtual link and wherein the steo of receivinn <;aiH virtual link 
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spreading codes assigned to the RLTs virtual link, and wherein the step of transmitting 
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spreading the spectrum of said 9-bit bytes using the orthogonal spreading codes assigned 
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one or more RF carriers which propagate across said shared transmission medium to 




1 0 


said CU. 




1 


26. A method of transmitting digital data addressed to a particular one of a 




2 


plurality of physically distributed first circuits from a single second circuit, 
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3 comprising: 

4 receiving a LAN packet having a header including a destination address 

5 from which the particular first circuit to which said LAN packet is to be 

6 transmitted can be derived, and appending to the header thereof unique marker 

7 bits marking the beginning of said LAN packet to generate a modified packet; 

8 parsing said modified packet into a plurality of ATM cell payload sections 

9 comprised of a plurality of first bit groups and using said destination address 
1 0 information and information regarding whether each ATM cell payload section 

1 1 contains the last data of said LAN packet to generate an ATM cell header which is 

1 2 appended to each ATM cell payload section which together comprise said LAN 

1 3 packet to generate an ATM cell, each ATM cell header containing destination 

1 4 address information and auxiliary information from which can be derived 

1 5 whether said ATM cell contains the last data of said LAN packet; 
1 6 transmitting said ATM cells to a formatter process where a plurality of 

1 7 additional bits are added which are encoded with auxiliary data including cell 

1 8 status and start codes indicating ATM cell boundaries and where said ATM cell 

1 9 header of each ATM cell is reduced to fewer bits containing at least destination 

2 0 address data, said formatter process encoding said auxiliary data into said 

2 1 additional bits as well as encoding therein a start code from which can be derived 

2 2 the beginning of each ATM cell to generate optimized downstream ATM cells; 
2 3 parsing said optimized downstream ATM cells into a plurality of 

2 4 component bit groups and transmitting said component bit groups to a 

2 5 transmission process; 

2 6 using said component bit groups to modulate one or more radio frequency 

2 7 carriers and transmitting said modulated one or more RF carriers to said 

2 8 plurality of first circuits. 

1 27. The method of claim 26 further comprising: 

2 in a first circuit: 

3 recovering said component bit groups from said modulated RF carriers 

4 and using said start codes encoded into said auxiliary data to locate the boundaries 

5 of said optimized downstream ATM cells and reassembling said optimized 

6 downstream ATM cells; 

7 discarding any optimized downstream ATM cell having destination address 

8 data indicating said cell is not addressed to this first circuit; 

9 reassembling said LAN packet by locating said LAN packet boundaries 
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1 0 marked by said predetermined unique marker bits in the data of said optimized 

1 1 downstream ATM cells and locating the last optimized downstream ATM cell in 

1 2 said LAN packet by locating said auxiliary information encoded into said additional 

1 3 bits and concatenating said optimized downstream ATM cells containing said 

1 4 predetermined unique marker bits and said auxiliary information and all the 

1 5 optimized downstream ATM cells therebetween after stripping said additional bits 

1 6 and said destination address data. 





1 


28. A method of transmitting digital data from a central unit to a plurality of 




2 


distributed remote units each remote unit having assigned thereto at least one virtual 




O 


link identifier, comprising: 




4 


in said central unit: 


ft I 


5 


receiving a packet from a first network coupled to said central unit, said 


* •» * 
3 f 

~ ; 


6 


packet having a header including destination address data defining the address 




7 


within the address space of said first network of a destination node coupled to a 


« 

II \ 


8 


remote unit by a second network; 




9 


finding, in a table that maps addresses in the address space of said first 




1 0 


network to addresses in the address space of said second network and to the 


Lj. 
f™' 


1 1 


virtual link identifier assigned to each said address in the address space of said 




1 2 


second network, a destination address for said destination node in the address 


o 

r : 


1 3 


space of said second network which corresponds to said destination address data of 




1 4 


said packet from said first network and to the virtual link identifier assigned to 




1 5 


said destination address in the address space of said second network, and 




1 6 


generating a second network header for said packet using said destination address 




1 7 


in the address space of said second network and appending said second network 




1 8 


header to said packet from said first network to generate a first modified packet; 




1 9 


adding unique marker bits to the beginning of said first modified packet to 




20 


create a second modified packet; 




21 


adding a sufficient number of pad bits to create a third modified packet 




22 


having a number of bits, counting CRC error detection bits to be calculated later 




23 


and including all header and payload bits such that the total number of bits is 




24 


sufficient in number to make the total number of 8-bit bytes in said third 




25 


modified packet equal to an integer times 48; 




26 


calculating said CRC error detection bits and appending them to the end of 




27 


said second modified packet to create said third modified packet; 




28 


parsing said third modified packet into an integer number of sequential 48 
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Dyie a i m ceil payioaa sections ana using said virtual nnK identitier assigned to 
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ine u6siinaiion auuress 01 saiu pacKei in me auuress space ot said second network 




o 1 


and auxiliary oata regarding wnicn ot said 48 byte a i m cell payload section so 




3 2 


generated contains the last bytes of said third modified packet to generate standard 
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o Dyie m i m ceii neaaers ana appenaing saia sianaara o uyxe a i m ceil neaders to 




o 4 


eacn *m oyie a i ivi ceii payioaa section, tne neaaer ot tne last a i m ceil made Trom 




3 5 


said third modified packet including data in a PTI field thereof indicating that it is 




3 6 


the last cell included within said third modified packet, and the header of each 




3 7 


ATM cell including VPl/voi tields that contain virtual link identifier data; 




3 8 


transmitting said ATM cells to a formatting process; 




3 9 


in said formatting process, optimizing the header of each ATM cell by 




4 0 


stripping off all header information except a sufficient number of bits to 


: 


4 1 


uniquely identify the virtual link dedicated to the remote unit to which the ATM 


S ^ ; 

|_I ; 


4 2 


cells are addressed, hereafter referred to as the virtual link header, said virtual 


Jp; 

Mi 


4 3 


link header being generated trom the VPI/VCI fields of each standard 5 byte ATM 




A A 


cen neaaer to leave moaniea aownstream o-dii uyie a i rvi ceus ana aaoing a ytn 


m 


A C 

4 5 


bit to at least some ot the bytes ot eacn modified downstream o-bit byte ATM cell; 




4 6 


encoding a first predetermined plurality of said 9th bits of each modified 


Ci 
Lj. 


4 7 


downstream ATM cell with at least the last cell information formerly contained in 




4 O 


aril tieid ot eacn moaiTiea a i m cen s Tormer o oyte sianaara a i m cen neader 


= c 


4 9 


before optimization and encoding a second predetermined plurality of said 9th 


5 0 


bits of each modified ATM cell with a start code to generate an optimized 




5 1 


downstream ATM cell, said start code being the means by which the RU receiver 




5 2 


can locate the start of each optimized downstream ATM cell; 




IT O 

5 3 


parsing said optimized downstream ATM cells into sequential individual 




5 4 


bit groups and using said bit groups to modulate one or more RF carriers, and 




5 5 


transmitting said modulated RF carriers to all said remote units; 




5 6 


in each remote unit: 




5 7 


receiving said modulated RF signals in each remote unit and recovering 




5 8 


said bit groups transmitted by said central unit; 




59 


reassembling said optimized downstream ATM cells by locating each 




60 


optimized downstream ATM cell boundary by finding said start codes encoded in 




61 


said 9th bits and concatenating the recovered bit groups starting from the 




62 


beginning identified by said start code of each optimized downstream ATM cell; 




63 


examining the virtual link header of each optimized downstream ATM cell 




64 


and discarding any cells that are not addressed to this remote unit; 
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using the remaining optimized downstream ATM cells to reassemble 
packets having the same structure and content as the third modified packets from 
which said optimized downstream ATM cells were generated by finding the 
boundaries of said third packet by locating in said optimized downstream ATM 
cells said predetermined unique marker bits and said last cell information; 

using said error detection bits to error check said third modified packet; 

and 

if the packet has no errors, retrieving said third modified packet, 
stripping off said predetermined unique marker bits and sending the remainder 
as a LAN packet on said second network to the destination node coupled thereto 
identified by the destination address data in said address space of said second 
network included in said second network header. 

29. A method for transmitting data upstream from a plurality of customer 
premises equipment cable data modems (hereafter RUs or remote units), each RU 
coupled to one or more sources of data, said RUs coupled to a head end cable data modem 
(hereafter CU) over a transmission media, said CU coupled to a router, said upstream 
data transmission accomplished using an ATM protocol and synchronous code division 
multiple access (hereafter SCDMA), comprising: 

at each RU: 

receiving a plurality of LAN packets from said one or more sources; 

adding predetermined LAN packet identifier bits identifying the packet as 
an LAN packet to the front of each said LAN packet; 

computing CRC bits on each LAN packet and appending them to the end of 
each said LAN packet; 

adding a sufficient number of pad bits to each LAN packet prior to 
calculation of said CRC bits so as to make the total number of bits in said packet, 
counting said predetermined bits added to the front of each packet, the packet 
itself, said CRC bits and said pad bits, equal to an integer number of cells, each 
cell comprised of 48 8-bit bytes, and inserting said pad bits into each said LAN 
packet just preceding said CRC bits to turn each LAN packet into an AAL5 sequence 



segmenting each AAL5 sequence packet into one or more optimized 
upstream ATM cell payloads, each optimized upstream ATM cell payload 
comprising 48 8-bit bytes; 

adding a 9th bit to each of said 48 8-bit bytes in each ATM cell payload to 



packet; 



WO 97/34421 




PCT/US97/03984 



141 

2 4 generate an optimized upstream ATM cell, and encoding a first predetermined 

2 5 plurality of 9th bits of each optimized upstream ATM cell with last cell data 

2 6 which defines whether the cell is a normal cell, an idle cell for which the payload 

2 7 may be discarded or is the last cell in the AAL5 sequence packet, and encoding a 

2 8 second predetermined plurality of said 9th bits with a unique start card by which 

2 9 the start of each optimized upstream ATM cell can be determined; 

3 0 transmitting the optimized upstream ATM cells as a Utopia TDM stream to 
3 1 a formatter; 

3 2 receiving at said formatter timeslot information for a frame in a virtual 

3 3 link assigned to this RU, said virtual link established using one or more CDMA 

3 4 spreading codes assigned to encoding data to be transmitted by this RU over the 

3 5 virtual link assigned thereto, said timeslot information defining the timeslots 

3 6 assigned to this RU for transmission of data during said frame; 
3 7 receiving said Utopia TDM stream of optimized upstream ATM cells, and 

3 8 parsing each optimized upstream ATM cell into smaller groups of sequential 9- 

3 9 bit bytes, one group per frame, the number of 9-bit bytes in each group being 

4 0 equal in number to the number of timeslots assigned to this RU's virtual link for 
4 1 the frame corresponding to said group; 

4 2 transmitting each said group to a synchronous code division multiple 

4 3 access (hereafter SCDMA) transmitter in said RU as a first TDM stream with one 

4 4 group per frame, said first TDM stream having a plurality of timeslots and 

4 5 comprising one of said 9-bit bytes from said smaller group transmitted to said 

4 6 SCDMA transmitter in one of said timeslots assigned to this RU's virtual link 

47 during; 

4 8 receiving at said SCDMA transmitter the 9-bit bytes in the timeslots 

4 9 assigned to this RU in a frame, and spreading the spectrum thereof using 

5 0 spreading codes assigned to this RU's virtual link for said frame to generate 

5 1 spread spectrum data, and modulating said spread spectrum data onto one or more 

5 2 carriers and transmitting the resulting modulated carrier(s) to said CU; 
5 3 and, at the CU: 

5 4 receiving the modulated carrier(s) and recovering the 9-bit bytes that 

5 5 were sent by said RU and using said recovered 9-bit bytes to generate a second 

5 6 TDM stream which is a copy of said first TDM stream by having timeslots which 

5 7 correspond in number and assignment to various RU virtual links to the number 

5 8 and virtual link assignments of timeslots in said first TDM stream, and placing 

5 9 said 9-bit bytes transmitted by said RU into the same timeslots in said second 
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6 7 


bit bytes in the same sequence in which they were sent by said RU in said first 




6 8 


TDM stream to said SCDMA transmitter in said RU and repeating this process for 




6 9 


all 48 9-bit byte optimized upstream ATM cells sent by said RU; and 
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stream in which the 9-bit bytes of each optimized upstream ATM cell arrived to 
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7 5 


optimized 48 9-bit byte upstream ATM cell to generate 53 byte upstream ATM 
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cells; 
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stripping on saia yin dhs ot eacn saia oo Dyie upsiream a i m ceii to 
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generate standard 53 8-bit byte ATM celts, and transmitting said standard 53 8- 
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in said router: 




O 1 


reconstructing aalo sequence packets oy locating tne pacKet oounoaries 




8 2 


by locating the 53 8-bit byte ATM cell which contains said predetermined LAN 




8 3 


packet identifier bits and the 53 8-bit byte ATM cell indicated by its PTI field to 




O A 

0 4 


be the last cell in said AAL5 sequence packet, and reconstructing said AAL5 




8 5 


sequence packet using these two ATM cells as the first and last groups of bytes in 




8 0 


said AAL5 sequence packet after stripping off the 5 bytes of header information in 




8 7 


each cell and using the sequence of all the 53 8-bit byte ATM cells between these 




O O 


Tirsx ana last cens, minus ine o uyie neaaer inTormauon 01 inese miaaie ceiis, to 




89 


comprise the middle portion of said packet; 




90 


using CRC bits in said AAL5 sequence packet to error check said packet 




9 1 


and, if there are no errors, stripping off said predetermined LAN packet 




92 


identifier bits, said CRC bits and said pad bits to leave a packet with an LAN 




93 


header, an IP header and a payload, and transmitting said packet to a routing 




94 


process. 
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1 


30. A method for transmitting data upstream from a plurality of customer 




2 


premises equipment cable data modems (hereafter RUs or remote units), each RU 




Q 

o 


coupiea to one or more sources ot data, saiarius coupiea to a neao ena caoie data modem 




4 


(hereafter CU) over a transmission media, said upstream data transmission 




5 


accomplished using an ATM protocol and synchronous code division multiple access 




6 


(hereafter SCDMA), comprising: 




7 


at each RU: 




8 


receiving a plurality of Ethernet packets from said one or more sources; 




9 


adding predetermined Ethernet packet identifier bits identifying the 




1 0 


packet as an Ethernet packet to the front of each said Ethernet packet; 


t~": 


1 1 


adding a sufficient number of pad bits to each Ethernet packet prior to 


w 


1 2 


calculation of a predetermined number of CRC bits so as to make the total number 


r~- 


1 3 


of bits in said packet, counting said predetermined bits added to the front of each 


r : 

E ; 


1 4 


packet } the packet itself, said CRC bits and said pad bits, equal to an integer 


If! 


1 5 


number of cells, each cell comprised of 48 8-bit bytes, and inserting said pad 


ft" =■ 
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1 6 


bits into each said Ethernet packet just preceding the spot where said CRC bits 




1 7 


will be included so as to turn each Ethernet packet into an AAL5 sequence packet; 


{ 


1 8 


computing said CRC bits on each Ethernet packet and appending them to the 




1 9 


end of each said Ethernet packet; 




2 0 


segmenting each AAL5 sequence packet into one or more optimized 




2 1 


upstream ATM cell payloads, each optimized upstream ATM cell payload 




2 2 


comprising 48 8-bit bytes; 




2 3 


adding a 9th bit to each of said 48 8-bit bytes in each ATM cell payload to 




2 4 


generate an optimized upstream ATM cell, and encoding a first predetermined 




2 5 


plurality of 9th bits of each optimized upstream ATM cell with last cell data 




2 6 


which defines whether the cell is a normal cell, an idle cell for which the payload 




2 7 


may be discarded or is the last cell in the AAL5 sequence packet, and encoding a 




2 8 


second predetermined plurality of said 9th bits with a unique start card by which 




29 


the start of each optimized upstream ATM cell can be determined; 




30 


transmitting the optimized upstream ATM cells as a Utopia TDM stream to 




3 1 


a formatter; 




32 


receiving at said formatter timeslot information for a frame in a virtual 




33 


link assigned to this RU, said virtual link established using one or more CDMA 




34 


spreading codes assigned to encoding data to be transmitted by this RU over the 




35 


virtual link assigned thereto, said timeslot information defining the timeslots 
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3 6 assigned to this RU for transmission of data during said frame; 

3 7 receiving said Utopia TDM stream of optimized upstream ATM cells, and 

3 8 parsing each optimized upstream ATM cell into smaller groups of sequential 9- 

3 9 bit bytes, one group per frame, the number of 9-bit bytes in each group being 

4 0 equal in number to the number of timeslots assigned to this RU's virtual link for 
4 1 the frame corresponding to said group; 

4 2 transmitting each said group to a synchronous code division multiple 

4 3 access (hereafter SCDMA) transmitter in said RU as a first TDM stream with one 

4 4 group per frame, said first TDM stream having a plurality of timeslots and 

4 5 comprising one of said 9-bit bytes from said smaller group transmitted to said 

4 6 SCDMA transmitter in one of said timeslots assigned to this RU's virtual link 

47 during; 

4 8 receiving at said SCDMA transmitter the 9-bit bytes in the timeslots 

4 9 assigned to this RU in a frame, and spreading the spectrum thereof using 

5 0 spreading codes assigned to this RU's virtual link for said frame to generate 

5 1 spread spectrum data, and modulating said spread spectrum data onto one or more 

5 2 carriers and transmitting the resulting modulated carrier(s) to said CU; 
5 3 and, at the CU: 

5 4 receiving the modulated carrier(s) and recovering the 9-bit bytes that 

5 5 were sent by said RU and using said recovered 9-bit bytes to generate a second 

5 6 TDM stream which is a copy of said first TDM stream by having timeslots which 

5 7 correspond in number and assignment to various RU virtual links to the number 

5 8 and virtual link assignments of timeslots in said first TDM stream, and placing 

5 9 said 9-bit bytes transmitted by said RU into the same timeslots in said second 

6 0 TDM stream they were in within said first TDM stream; 

6 1 reconstructing an optimized upstream ATM cells comprised of 48 9-bit 

6 2 bytes transmitted from said RU by collecting 9-bit bytes from the timeslots of 

6 3 said second TDM stream assigned in each frame to said RU and determining from 

6 4 said second plurality of 9th bits of the collected 9-bit bytes with which of said 

6 5 collected 9-bit bytes the 48 9-bit byte optimized upstream ATM cell starts and 

6 6 then, starting from that byte, concatenating 48 9-bit bytes from the collected 9- 

6 7 bit bytes in the same sequence in which they were sent by said RU in said first 

6 8 TDM stream to said SCDMA transmitter in said RU and repeating this process for 

6 9 all 48 9-bit byte optimized upstream ATM cells sent by said RU; and 

7 0 using information derived from which timeslots in said second TDM 

7 1 stream in which the 9-bit bytes of each optimized upstream ATM cell arrived to 
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7 O 
/ ^ 


determine the logical channel in which each ATM cell was transmitted and using 




/ O 


the logical channel information and the information encoded into said first 




7 vf 


piuraiiiy oi ytn Dits to reconstruct a standard o byte A ! M cell header for each 




7 c: 


opiimizea 4o y-oit oyte upstream a i m ceil to generate do Dyte upstream ATM 




( D 


cells; 




7 7 

f f 


stripping off said 9th bits of each said 53 byte upstream ATM cell to 




7 ft 


generaie sianuara oo o-dii oyxe m i w\ ceus, ana transmining said standard 53 8- 




7 y 


Dit oyte a i m ceus to a oak process, 




q r\ 
O U 


reconstructing AAL5 sequence packets by locating the packet boundaries 




8 1 


by locating the 53 8-bit byte ATM cell which contains said predetermined 




8 2 


Ethernet packet identifier bits and the 53 8-bit byte ATM cell indicated by its 


o 


Q O 
O O 


PTI field to be the last cell in said AAL5 sequence packet, and reconstructing said 


fU 


Q vl 
O 4 


AAL5 sequence packet using these two ATM cells as the first and last groups of 


H : 


Q C 
O O 


bytes in said AAL5 sequence packet after stripping off the 5 bytes of header 


H" r * 

Li. 

s ' ' 


O D 


information in each cell and using the sequence of all the 53 8-bit byte ATM cells 


E 5« i 

*~ s 


ft 7 


ueiwuen in est? nrsi anu last ceiio, minus me o uyxe neaoer miormation 0T tnese 


ffii 


88 


middle cells, to comprise the middle portion of said packet; 


EJ = 


89 


using CRC bits in said AAL5 sequence packet to error check said packet 


" I ) 
Mm » 


90 


and, if there are no errors, stripping off said predetermined Ethernet packet 




9 1 


identifier bits, said CRC bits and said pad bits to leave a packet with an Ethernet 


O 


92 


header, an IP header and a payload, and transmitting said packet to a routing 




93 


process. 



